: Schematic representation of a prolate ellipsoid near the planar surface and the body-wall coordinate system employed in [1] .
Resistance tensor matrix in the body-wall frame {û,û ⊥1 ,û ⊥2 } is constructed as a sum of the resistance tensor matrix Ξ o of the body suspended in an unbounded fluid and the correcting matrix ∆Ξ, whose components are calculated for a given z and θ:
In the body-wall frame, the bulk resistance tensor, Ξ o , is independent of the position and orientation of the ellipsoid relative to the wall. Its matrix is diagonal:
and its components are defined as [2] :
Components of the correction matrix, ∆Ξ can be calculated as follows [1] :
Where the ξ DR coefficient for a prolate ellipsoid of revolution is calculated as: [2] 
Transformation of Ξ from the left-handed coordinate system {û,û ⊥1 ,û ⊥2 } (see Figure S1 ) to the right-handed coordinate frame can be done via operation U ΞU T , where the U matrix is defined as: 
After this operation, and after a rearrangement of rows and columns of the resulting matrix, we obtain the resistance tensor in the {v 1 ,v 2 ,v 3 } frame employed in the current work.
Brownian Dynamics Algorithm Verification
In Figure S2 we compare components of the mobility tensor of a prolate ellipsoid (see equations 12 -14), calculated either from Brownian dynamics simulations or based on analytical expressions [1] as described above, for a fixed elevation of the ellipsoid above the plane and for different values of the inclination angle θ (with the molecule residing in the xz plane in the laboratory coordinate frame, see Figure 2 ). For each value of the inclination angle, a single step Figure S2 validates the Brownian dynamics algorithm employed in the current work. Results of yet another test that we performed to confirm that the propagation algorithm is correct are given in Figure S3 . Here we show that, as previously described [3, 4] , the inclusion of spatial and orientational divergence terms in equation 15 is necessary to obtain a correct equilibrium distribution of ellipsoid-plane distances. As external forces are absent in the studied system, flat distributions were obtained from Brownian dynamics simulations of near-surface diffusion and simulations in an unbounded fluid. Additionally, we also show the distribution obtained from simulations of an ellipsoid diffusing near the plane, in which divergence terms were not included in the equation of ellipsoid's motion, resulting in a falsely increased probability of finding the molecule near the surface. Figure S3 : Equilibrium probability distribution functions (PDF) of the ellipsoid-surface distance obtained from Brownian dynamics simulations that either account for (via the random finite difference algorithm (RFD) [4, 5] , with a number of random steps indicated in the legend) or neglect the spatial and angular divergences of the mobility matrix. For a comparison, the distribution obtained from Brownian dynamics simulations of an ellipsoid suspended in an unbounded fluid is also shown. Results obtained for an ellipsoid of the axial ratio 4.
Probability distribution functions shown in Figure S3 were computed based on Brownian dynamics trajectories of 2×10 8 steps, during which positions of the ellipsoid were restricted in the domain between z = a and z = 4a (Figure 2 ). For near-surface simulations the boundary plane was located at z = 0 (all orientations of the ellipsoid near the surface are allowed). Restriction on ellipsoid's translations in the direction normal to the surface is imposed using an algorithm described previously [6, 4] , by rejecting Brownian dynamics steps that result in ellipsoid's centre z coordinate outside the predefined interval. Figure S3 serves also to illustrate the performance of the random finite difference method in terms of the number of steps used to evaluate averages in equations 24 and 25.
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